Health Enhancing Physical Activity (HEPA) Promotion
The physical and mental health benefits of regular participation in physical activity are well documented [1] . According to the World Health Organization (WHO) recommendations for HEPA [2] , it is suggested that adults should enhance their fitness (especially aerobic capacity, muscle strength, coordination) by engaging in at least 150 minutes per week of moderate intensity physical activity and exercise (corresponding to a consumption of about 800 kcal/wk). In Germany, 37.4% of men and 32.7% of women claim to be sufficiently physical active; however, only 25.4% of men and 15.5% of women reach the HEPA level recommended by WHO [3] . The participation rate in China appears to be even lower, with only 11.9% of Chinese adults reporting leisure-time physical activity of moderate or vigorous intensity for at least 10 minutes, three times per week [4] . This situation has become a public health concern and there is an urgent need to increase physical activity levels in both German and Chinese populations; however, inducing behavior change from sedentary to active behavior is a long and complex process. The mechanisms of this process are described in various stage models such as the Transtheoretical Model (TTM) [5] , the Health Action Process Approach (HAPA) [6] or the FIT-Model [7] . Stage models describe behavior change as a dynamic process that involves movement through a sequence of discrete, qualitatively distinct stages. Additionally, a broad array of psychosocial factors is associated with physical activity behavior change over time. As such, people at various stages are likely to require interventions specifically designed for each stage of behavior change to encourage or support their progression to the subsequent stage in the sequence. Appropriate knowledge of the mechanisms described by stage models can be used to develop appropriate systematic interventions to increase levels of physical activity-and thereby health promotion [8] [9] .
Health Enhancing Physical Activity Integrated into a Behavior Stage Model
The "Four Steps from Inactivity to Activity Model" (FIT-Model) [7] was specifically developed as a theoretical framework to study HEPA. This model is based on the main stages of the TTM, and is supplemented with a further "fluctuation" stage [10] . The criteria for physical activity duration for the stages of change are guided by the WHO-recommendations for HEPA. The stages are defined as:
Not considering: Performing less than an accumulated 150 minutes of physical activity per week and not thinking about performing any more activity.
Considering: Performing less than an accumulated 150 minutes of physical activity per week, but thinking about performing more activity.
Preparing: Performing less than an accumulated 150 minutes of physical activity per week as well as intending to and having concrete plans to perform more activity.
Exploring: Performing physical activity for at least an accumulated 150 minutes per week, for a period of less than 12 months.
Fluctuating: Performing physical activity for at least an accumulated 150 minutes per week, but not regularly i.e. not every week.
Maintaining: Performing physical activity for at least an accumulated 150 minutes per week, for a period of 12 months or longer.
The time requirement of twelve months for the "exploring" stage is doubled compared to the "action stage" of TTM. The rationale for this was based on research assessing the dropout and adherence rate of HEPA [11] . Furthermore, the FIT-Model posits that there are sequential and logical relationships among the stages of change for PA, psychosocial correlates and health outcomes. Therefore, by improving critical psychosocial correlates through intervention, there is potential to encourage inactive to active stage progression, which can subsequently lead to positive health consequences.
Six psychosocial correlates were integrated into the FIT-Model: maintenance self-efficacy, outcome expectation, perceived barriers, social support, affective attitude and intrinsic motivation. The selection of these correlates was based on two selection criteria: 1) Strong relationships have been shown with physical activity in separate reviews over recent years [12] [13]; 2) Intervention studies have successfully increased PA behavior by addressing the selected correlates [14] .
Existing knowledge about the importance of selected correlates in promoting physical activity behavior and their association with the stages of change is summarized below.
Outcome expectations (expected benefits of physical activity in the long-or short-term) reflect reasons for engaging in physical activity [15] . According to various surveys, expected health benefits are among the main reasons to be physically active [16] . The importance of outcome expectations to form an intention to be physically active has already been supported by research using the theoretical framework of the Theory of Planned Behavior [17] . However, outcome expectations have minimal influence on the maintenance of physical activity behavior [14] .
Perceived Barriers (subjective reasons that prevent people from performing physical activity) play a major role in changing behavior [18] . Studies show that-however well-intentioned-many people still fail to initiate physical activity behavior when they face too many barriers ("intention-behavior gap") [19] . Particularly, having no time, lack of motivation/willpower and-especially for older adults-fear of injury are the main reasons for not behaving as planned [18] [20] .
Social support (emotional, instrumental or informational support from others in specific life situations) is an important trigger of behavior change [8] . Having a network of people (mainly family, colleagues and friends) supporting the intention to engage in physical activity is especially helpful in initiating the intended behavior [21] .
Self-efficacy (optimistic beliefs about one's capability to deal with barriers that arise during a period of physical activity) is one of the most important correlates of physical activity behavior [12] [13] . People with high levels of self-efficacy are significantly more active than those with lower levels. Reference [22] as well as [6] show that specific types of self-efficacy exist. Once an individual begins activity behavior, maintenance self-efficacy is crucial as individuals must cope with barriers like tiredness or stress.
Intrinsic motivation in the context of physical activity refers to being motivated to engage in exercise for its own sake, i.e. the motivation comes from the pleasure one gets from the task itself or from a sense of satisfaction in completing a task. There is evidence that intrinsically motivated people are better able to maintain physical activity over a long time in comparison to extrinsically motivated people [23] [24] .
The feelings associated with physical activity behavior that stem from past experiences, e.g. sport at school, or information from others are expressed by affective attitudes [25] . Studies show that physical activity behavior can be significantly better predicted by affective rather than cognitive attitudes [25] [26] . Furthermore, interventions seem to be more effective in increasing self-reported level of physical activity using affective messages in comparison to cognitive messages [27] .
Objectives and Hypotheses of the Study
While much research has focused on stage-based interventions in Western countries [18] , little is known about the requirements for interventions to promote HEPA in East Asian countries [28] . Differences in requirements seem likely due to different cultural backgrounds, for example the collectivistic eastern tradition compared to the individualistic western tradition [29] . Thus, the present study examines the relationship of the psychosocial correlates of physical activity with the stages of change according to the FIT-model in an international sample of German and Chinese adults. The research questions are: 1) Can the hypothesized relationship between the selected psychosocial correlates and the stages of change be confirmed?
2) Is this relationship moderated by the participants' national background? Keeping consistent with the research and theory outlined above, it was hypothesized that: 1) Outcome expectations would play a major role in forming an intention to perform physical activity (not considering to considering, considering to preparing).
2) Barriers and social support would be especially important for initiating the intended behavior (preparing to exploring).
3) Maintenance self-efficacy and intrinsic motivation would be essential for performing physical activity regularly (preparing to exploring, fluctuating to maintaining).
4) Affective attitude would be important as well for forming an intention to perform physical activity as for performing physical activity regularly.
5) The relationship between the selected psychosocial correlates and the stages of change is moderated by the national background of the participants.
Methods

Participants and Data Collection
Data was collected during a cooperative research project between the universities of Bayreuth (Germany) and Wuhan (China) between April and September 2010. In total, 2071 adults (n = 865 German, n = 1206 Chinese) between the age of 27 and 55 years (M = 38.72, SD = 8.67) formed the database for the analyses. There were 892 male and 1179 female persons in the sample, 726 persons had a lower and 1345 persons had a higher education (qualification for college/university was the distinction point). The study participants were mostly recruited from factories in Wuhan and Bayreuth. In addition, students from both universities gathered data from parents, relatives, and friends of the family. A power calculation was not done, but there should be a similar number of participants in each stage. All participants signed a letter of agreement that study participation was voluntary. The age range from the mid-twenties to the mid-fifties was selected, as during the "rush hour of life" HEPA is an important factor in the maintenance of physical and mental wellbeing and for preventing age-related diseases [2] . The anonymous questionnaires (online and print version) took 15 to 20 minutes to complete. Missing data was due to incomplete questionnaire answers and its deletion was pair wise.
Measures
The questionnaire was first developed and validated in the German language and subsequently translated into Chinese by the standard back-translation technique [30] . The validation process has been well documented elsewhere [31] [32] . The questionnaire packets contained assessments of the stages of change, maintenance self-efficacy, outcome expectations, barriers, social support, affective attitude, intrinsic motivation, and demographic variables.
Stages of physical activity behavior change
The stages of change in physical activity behavior were measured using a specially developed construct to reflect the definition of stages of the FIT-Model. A scale of six categories was used and these were labelled according to the recommendations for an acceptable stage algorithm [33] . Participants were asked to think of all physical activity, including activities at work, activities for the purpose of traveling to and from places and activities during leisure time (sport, fitness or homework), which are performed at least a moderate intensity. Participants were then asked to indicate their agreement to a choice of statements. For example, not considering: I perform physical activity less than 150 minutes per week and I am not thinking about doing any more in the future.
The stage algorithm was validated by an established self-reported physical activity measure [34] . The distribution of the average weekly energy consumption per stage showed that energy consumption in the inactive stages-not considering (222 kcal/wk), considering (257 kcal/wk), and preparing (479 kcal/wk)-was below the lowest acceptable level of HEPA (800 kcal/wk), whereas energy consumption in the active stages-exploring (1620 kcal/wk), maintaining (2048 kcal/wk) and fluctuating (1197 kc/wk)-was above this level [7] .
Outcome expectations An 18-item instrument [15] measured participants' expected outcomes from performing physical activity. Participants rated items on a 7-point-scale (not true at all to exactly true) the benefit they expected from performing physical activity regularly (e.g. to improve my fitness or to meet friends). The internal consistencies of the German and Chinese versions of the measure were 0.87 and 0.92, respectively. Barriers Barriers regarding physical activity were determined by asking participants to assess 15 possible reasons that would deter them from engaging in physical activity (e.g. having no time or lack of motivation) [35] on a 7-point-scale (not agree at all to definitely agree). The internal consistencies of the German and Chinese versions of the measure were 0.88 and 0.92, respectively.
Social support Social support for physical activity was measured using a 6-item-scale, reporting the support from family, friends, acquaintances and co-workers [36] . Participants rated items on a 5-point-scale (never to very often) as to how often these groups are supportive to them being physically active (e.g. encourage me to perform physical activity). The internal consistencies of the German and Chinese versions of the measure were 0.78 and 0.79, respectively.
Maintenance self-efficacy
Maintenance self-efficacy for physical activity was assessed using a 5-item measure [6] . Participants indicated on a 5-point-scale (not confident at all to extremely confident) to what extent they were confident in their ability to perform physical activity in the face of potential barriers (e.g. being tired or having a lot of work to do). The internal consistencies of the German and Chinese versions of the measure were 0.86 and 0.80, respectively.
Intrinsic motivation
The degree of intrinsic motivation was measured using three items from the self-concordance scale [37] which is based on the self-determination theory [24] . On a 6-point-scale (not true at all to extremely true) participants rated items according to the extent intrinsic reasons motivate them to engage in physical activity (e.g. because it's fun). The internal consistencies of the German and Chinese versions of the measure were 0.76 and 0.82, respectively.
Affective attitude Four items assessed affective attitudes towards physical activity [25] . For each item participants had to report how they feel when considering physical activity (e.g. unpleasant-pleasant). Participants responded using 7-point scales with 1 and 7 anchored at each end of the semantic differential. The internal consistencies of the German and Chinese versions of the measure were 0.86 and 0.93, respectively.
Statistical analysis
Stages of change were coded from 1 (not considering) to 6 (maintaining). The fluctuation stage was situated between exploring and maintaining (coded as "5"). Descriptive analyses were used to describe the distribution of study participants across the stages of change. In the next step, a two-way ANOVA with post-hoc comparison (Tukey) was conducted to test the relationship between psychosocial correlates, stages of change and the nationality of the study participants. The significant differences between some, but not all adjacent stages, were interpreted according to stage-specific importance regarding these correlates [38] . A further purpose was to understand, whether there was an interaction between the stages of change and nationality on the psychosocial correlates. Significant interactions between the stages and nationality served as an indication for the varying importance of certain correlates related to the behavior change process for German and Chinese people. All analyses were calculated using SPSS 21.0. Table 1 demonstrates the distribution of participants across the stages of change. In Germany, almost half of the participants assigned themselves into the maintaining stage. In China, a more balanced distribution across the stages of change was found. Table 2 shows the relationship between psychosocial correlates and the stages of change. Mean values increased for all correlates across the stages of change, and decreased for barriers. There were significant main effects of the stages of change on all psychosocial correlates with small (outcome expectations) and large (barriers, social support, maintenance self-efficacy, intrinsic motivation and affective attitudes) effect sizes [39] . Post-hoc tests between adjacent stages revealed only one significant difference in mean values for outcome expectations between not considering and considering. For barriers, significant differences appeared between not considering and considering, preparing and exploring as well as fluctuating and maintaining. For social support, the pattern was different. Significant differences were found between not considering and considering, considering and preparing as well as fluctuating and maintaining. For maintenance self-efficacy and intrinsic motivation, mean values differed significantly between preparing and exploring as well as between fluctuating and maintaining. In terms of affective attitudes, only mean values between the exploring and fluctuating stages did not differ significantly. Table 3 shows the nation-specific means of the psychosocial correlates across the stages of change. Significant interactions of nationality and stages of change appeared for all correlates, although the results only revealed small effect sizes. Considering outcome expectations, nation-specific differences appeared for the stages of activity. Although the mean values decreased between exploring and fluctuating and increased between fluctuating and maintaining in the German sample, the opposite was found in the Chinese sample. In terms of barriers, larger decreases in mean values between preparing and exploring as well as between fluctuating and maintaining were found for Germans in comparison to the Chinese sample. Regarding social support, increasing mean values were detected between exploring and fluctuating for Germans. On the contrary, mean values decreased for the Chinese sample between these stages. Considering maintenance self-efficacy, mean values increased by a larger amount in the German sample between preparing and exploring as well as between fluctuating and maintaining compared to the Chinese sample. Concerning intrinsic motivation in the Chinese sample, the mean value trend was similar between preparing, exploring and fluctuating and increased between fluctuating and maintaining. In the German sample, mostly increasing mean values were found between preparing and exploring as well as between fluctuating and maintaining. For affective attitudes, larger increases in mean values appeared for Germans between preparing and exploring as well as fluctuating and maintaining than for the Chinese sample.
Results
Discussion
This study investigated the relationship of fundamental psychosocial correlates of behaviour change (maintenance self-efficacy, barriers, outcome expectations, social support, affective attitudes and intrinsic motivation) with the stages of change in a German-Chinese sample. Of special interest was the moderating influence of nationality on the association of the correlates of physical activity with the stages of change. In the following section, the results of the study are discussed in detail concerning the hypotheses and their relevance to intervention planning.
In support of hypothesis 1 (outcome expectations would play a major role in forming an intention to become more active), significant differences in the mean values of outcome expectations appeared between not considering and considering. However, no significant differences were found between the stages considering and preparing. This would have been supposed by reflecting results from literature [14] [17] . Therefore, the current Note: "-" stands for no data available. G = Germany, C = China.
study results suggest that informational (media) campaigns could be an important method to promote health behavior change by increasing awareness, but may not necessarily foster a strong decision to perform physical activity. In response to hypothesis 2 (barriers and social support would be especially important for initiating the intended behavior) barriers differed significantly between preparing and exploring whereas social support did not. According to the literature [18] [20] , the results of the current study demonstrate the difficulty involved when implementing intended behaviors in the face of barriers. However, social support seems to be less important for initiating physical activity behavior which is inconsistent with previous studies [7] [21] [40] . Instead, social support plays a major role during the stages of inactivity in the current study. Therefore, HEPA promotion interventions should focus on creating social networks for inactive people, helping them to form a concrete intention to begin to engage in physical activity. Social support also seems to be of particular importance in maintaining physical activity behavior, thus people should be encouraged to look for companionship in order to engage in regular physical activity. Furthermore, the current study results show that the subjective perception of barriers is not only relevant for implementing the intended behavior but also for progressing from not considering to considering and for performing physical activity regularly. As a consequence, the specific reasons that inactive people have against physical activity should be identified and addressed in interventions in order to reduce the perception of barriers. Additionally, those performing irregular physical activity could be supported by brief interventions related to creating adequate volitional coping strategies [41] .
The results of the study support hypothesis 3 in that maintenance self-efficacy and intrinsic motivation are essential for performing regular physical activity. Significant mean value differences for both correlates were found between the stages preparing and exploring as well as between fluctuating and maintaining. Therefore, for regular physical activity behavior, people must be shown how they can cope with obstacles like tiredness or stress both at work and at home [6] [22] . Additionally, HEPA promotion interventions should focus on the enjoyment of physical activity, as intrinsically motivated people are better able to maintain physical activity over a long period of time [23] [24] . Supporting hypothesis 4 this study has contributed to existing research that emphasizes the importance of positive feelings towards physical activity behavior for effective health behavior change [25] [26] . Significant differences appeared between all stages of change expect between exploring and fluctuating. As a consequence, HEPA interventions should emphasize the exploration of the positive emotional effects of performing physical activity for people in the stages of inactivity and activity.
Finally, according to hypothesis 5 (the relationship of the correlates with stages of change is moderated by the national background of the study participants) the results show significant interactions between the stages of change and nationality for all correlates. However, the small effect sizes indicate that there are only few implications for nation-specific interventions. Obviously, differences between individualist and collectivistic cultures have limited influence on physical activity behavior change. However, several characteristics were found and their consequences for HEPA interventions are summarized below.
As the mean value of outcome expectations increased between fluctuating and maintaining, Germans in the fluctuating stage could benefit from strengthening their outcome expectations. Chinese probably would not, as the highest level of outcome expectations is already reported on the fluctuating stage. Furthermore, for performing physical activity regularly, especially Germans should be empowered to cope with barriers like tiredness or stress. This suggestion is due to larger decreases in the mean barrier values between the stages preparing and exploring as well as between fluctuating and maintaining for Germans compared to the Chinese. The same pattern is found for maintenance self-efficacy which supports the previously proposed consequence, as higher self-efficacy expectations result in lower perceptions of barriers and the same is true for the reverse of this finding. Regarding social support, Germans at the active stages may not necessarily benefit from encouragement or instrumental help from others (higher mean values at the fluctuating stage compared to the exploring stage). The opposite is true for the Chinese adults, as the mean values decreased between exploring and fluctuating and increased between fluctuating and maintaining. The emotional aspects of regular physical activity behavior should be given particular attention in HEPA interventions for German people, as the mean increases between preparing and exploring as well as between fluctuating and maintaining for affective attitude and intrinsic motivation are much higher compared to the Chinese sample.
Conclusion and Limitations
Interventions to promote HEPA should be tailored to the specific needs of the target group. The current study results show that at different stages in the behavior change process different psychosocial correlates have to be addressed in order to progress to the next stage. Considering the comparison between the two nationalities, there are only a few implications for nation-specific interventions. There are major limitations to the present study. First, the cross-sectional design did not provide the strongest evidence for causal relationships. Thus, future longitudinal and interventions studies need to be conducted to investigate the different roles of psychosocial correlates on different stages of change. Second, the reliance on the participants' self-report of physical activity may be another limitation. The measure of physical activity behavior employed in this study is well validated; however, it would be desirable to examine physical activity behavior objectively for an improved validation of the stage assessment.
